In a distribution channel, channel members are not always self-interested, but altruistic in some conditions. Based on this assumption, this paper adopts a behavior game method to analyze and forecast channel members' decision behavior based on result fairness preference and reciprocal fairness preference by embedding a fair preference theory in channel research of coordination. The behavior game forecasts that a channel can achieve coordination if channel members consider behavior elements. Using the behavior game theory model we established, we can prove that if retailers only consider the result fairness preference and they are not jealous of manufacturers' benefit, manufacturers will be more friendly to retailers. In such case, the total utility of the channel is higher compared with that of self-interest channel, and the utility of channel members is Pareto improved. If both manufactures and retailers consider reciprocal fairness preference, the manufacturers will give a lower wholesale price to the retailers. In return, the retailers will also reduce retail prices. Therefore, the total utility of the channels will not be less than the total utility of the channel coordination, as long as the reciprocity wholesale prices meet certain conditions.
Introduction
Sichuan Langjiu Group Co. Ltd. claimed in a statement on September 2, 2013, that they already terminated their coordination with Sichuan 1919 Chain Co. Ltd., and they would not provide warranty and after-sales service to the wine sold by physical store or online stores of Sichuan 1919 Chain Co. Ltd. However, Sichuan 1919 Chain Co. Ltd. held a press conference on September 3, 2013 , emphasizing that the producer should be responsible for its products. See http://money .scol.com.cn/html/2013/09/017021-1150325.shtml. There was a conflict between GREE and GOME in 2004. The lack of coordination led to damage in profits of both sides. GOME and GREE also found that conflicts in the past few years resulted in a detriment to their profits. Therefore, they shook hands in 2007 [1] . Aamoco's franchisees eagerly required to decrease the rate of royalty from 9% to 5% and, in the meantime, expand their business area. By doing so, Aamoco hoped to increase the rate of royalty. An intense channel conflict happened due to the disparity of the two goals [2] . Finally, the conflict led to decreasing profits on both sides.
The above three typical cases indicated that no-coordination price mechanism led to manufacturer's and retailers' no-coordination, because the channel was in conflict. The conflict of distribution channel for both sides resulted in great loss.
Therefore, this study aims to solve such a problem: how channel coordination could be realized. Under perfect rationality, there were some coordination mechanisms, such as quantity discount, two-part tariff mechanism, and three-part tariff mechanism. However, in practice, channel members have bounded rationality. Therefore, it is necessary to design a channel coordination mechanism under bounded rationality. Behavior game is a common analysis and forecasting method, which can forecast the decision-making behavior of channel members by analyzing the behavior elements. Behavior elements include fairness preference, and bounded rationality also includes fairness preference. Empirical research and 2 Journal of Applied Mathematics experimental research have shown that channel members have fairness preference. Fairness preference includes result fairness preference and reciprocal fairness preference.
The first objective of this paper is to design a channel coordination mechanism and forecast the decision behavior of channel members with result fairness preference. Research shows that if retailers only consider result fairness preference, and they are not jealous of manufacturers' benefit, manufacturers will be more friendly to retailers. In such case, the total utility of the channel should be higher compared with that of self-interest channel, and the utility of channel members is Pareto improved.
The second objective is to design a channel coordination mechanism and forecast the decision behavior of channel members with reciprocal fairness preference. To our best knowledge, no scholars forecast channel coordination using reciprocal fairness preference, there are only some channel coordination literatures of result fairness preference; see Section 2. In this paper, we propose a new reciprocal in the channel. If manufacturers give retailers lower wholesale prices, that is, manufacturers are friendly to retailers, the retailers will set lower retail price and higher marketing efforts (about marketing efforts, the author has discussed them in another paper) to repay the manufacturers; i.e., retailers are friendly to manufacturer, when the demand function is a decreasing function of the retail price. Therefore, the sales volume will increase and the profits of manufacturers and retailers will be further improved.
The third objective is to further forecast and analyze the decision behavior of channel members in the aforementioned two types of fair models. To our best knowledge, this problem has not been well studied. Therefore, the core questions are as follows. Which type the manufacturers like? What conditions should it meet? We also make some contribution to solve those two questions in this study.
Literature Review
Currently academics have focused on designing some mechanisms or contracts to achieve channel coordination of the manufacturers and retailers such as quantity discount mechanism [3] , two-part tariff mechanism [4] [5] [6] , three-part tariff mechanism [4] , and other some complexly contract mechanisms [7] [8] [9] [10] . Although these mechanisms could theoretically achieve the channel coordination, it was difficult to apply these mechanisms to practice. Holmstrom and Milgrom [11] believed that, in reality, a simple contract was optimal. The contract mechanisms had a basic assumption that manufacturers and retailers were perfect rationality; that is, manufacturers and retailers were assumed to maximize their own utility. However, ultimatum game, dictator game, gift exchange game, and trust game forecasted that not all channel members maximized their utility. Several prior researches [12] [13] [14] suggested that sometimes makers were altruistic. Besides, makers also considered whether they would be treated fairly by comparing their income. Arrow [15] , Samuelson [16] , and Sen [17] pointed out that, in reality, people were limitedly egoistic and often considered the interests of others and were also concerned about whether the allocation of material interests was fair or not. Kahneman et al. [18] argued that as individuals, business relationships, including the channel relationship when confronted with some important events, also cared about fairness, because fairness played an important role in establishing and maintaining channel relationships. That is the fairness preference in the behavioral economics and also is in fact a behavior game method. A behavior game method is a new forecasting method and decision method, in the channel management and supply chain management field, and many researchers use it to forecast the behavior of channel members or the supply chain members; Xing et al. [19] , Wang and Hou [20] , Du et al. [21] , and Ma [22] forecasted and analyzed the behavior of supply chain members. So, applying the fairness preference theory into channel studies could reduce the double marginalization problem and helped the channel to realize coordination [23] [24] [25] , which other researches related to; see [26, 27] . Therefore, the channel coordination based on fairness preference theory became the key direction of the research.
Current studies are mainly focused on constructing the utility function of manufacturers and retailers based on the fairness preference theory. In such studies, utility function was not only to reflect the substance income, that is, without considering the fairness preference, but also to reflect the fairness preference of manufacturers and retailers; that is, utility function reflected both their income and others' income. Fairness preference of manufacturers and retailers mainly reflected two aspects.
The first one was that manufacturers and retailers were concerned whether the final result was fair or not. In practice, the manufacturers or retailers cared about material interests results, of course, not only the material interests. Fehr and Schmidt [14] proposed simple linear utility function, and we thought this fairness preference was based on the result. Fairness preference based on result assumed that the manufacturers or retailers were faced with a tradeoff between their own interests and the retailers or manufacturers' benefits; that is, the manufacturers or retailers made a maximization of individual utility between the material interests and the allocation result. Cui et al. [23] assumed that the demand function was a linear function model based on the result fairness preference which was studied, and the research showed that channel coordination was achieved by simple wholesale price contract. Caliskan-Demirag et al. [28] assumed that the demand function was nonlinear exponential and channel coordination problem was studied based on the result fairness preference. Ho and Zhang's [29] experiment found that if retailers had the result fairness preference, the efficiency of linear contract was higher than two-part tariff 's efficiency. Ding et al. [30] constructed four models based on different range of the result fairness preference's coefficient. They thought that if there was no coordination mechanism, then the channel coordination could not be achieved in both types (the narrow self-interest and the competitive preference). And channel coordination could be achieved in the types of the avoiding unfair preference and the social welfare preferences, when a fair preference coefficient and other parameters satisfied certain conditions. Ding et al. [31] presented a quantity discount mechanism based on a result Journal of Applied Mathematics 3 fairness preference for achieving channel coordination. They thought that as long as the degree of attention of retailer to manufacturer's profit and the fairness preference coefficients of retailers satisfied certain conditions, channel coordination could be achieved by setting a simple wholesale price and fixed costs.
The second one was that if the manufacturers or the retailers thought the other side was kind, they would repay the kindness. If one side believed that the other side would act viciously, malicious behavior would be their choice [32] . This was what people often said as "good for good" and "tit for tat. " For example, people could sacrifice part of their income to maintain the fairness of income allocation and also sacrificed some profit to revenge for act of hostility or repay kindness [33, 34] . In order to study the reciprocity theory, Rabin [12] constructed a game model of fairness preference payment function based on the framework of psychological game [35] . According to the fair definition of Rabin [12] , if the manufacturers treated the retailers friendly, the retailers would also treat the manufacturers friendly. On the contrary, if manufacturers treated retailers unfriendly, the retailer would treat the manufacturer unfriendly, too. Then we wanted to know, did the differentiation between friendliness and unfriendliness become crucial? If the manufacturers lose their income and interest to improve the retailer's utility, it could be defined as the manufacturer treating the retailer friendly, that is, lose-win; conversely, if the manufacturers lose their utility to reduce the retailer's utility, it could be defined as the manufacturer being unfriendly to the retailer, namely, lose-no win. In fact, in the channel relationship, if channel members were willing to sacrifice their own material interests to help those who were nice to them or they were willing to sacrifice their material benefits to punish others' bad behaviors, we called it the reciprocal fairness preference. Rabin [12] applied the thought in the utility function of the mathematical model, and the key was the structure of kindness function.
The remainder of this paper is organized as follows. Section 4 provides basic models, channel coordination model, and manufacturer dominant channel with no fairness preference. In Section 5, we explain the retailer's utility function based on the result fairness preference. Section 6 is channel pricing model based on the retailer having result fairness preference. Section 7 is channel decision based on the reciprocity fairness preference. Section 8 is a comparative study of the two kinds of fair preference models. Section 9 is further forecasting and analysis of channel pricing based on reciprocity fairness preference. Section 10 is concluding remarks.
Research Methods: A Behavior Game Analysis and Forecasting Method
In this paper, we mainly adopt behavior game to analyze and forecast decision behavior of channel members. Game theory is a common forecasting method in operations research; behavioral game theory is a new branch of game theory. Camerer [36] , one of the field's leading figures, uses psychological principles and hundreds of experiments to develop mathematical theories of reciprocity, limited strategizing, and learning, which help forecast what real people and companies do in strategic situations. Psychological principles include fairness preference. In the behavior game model, we use the fairness preference to forecast decision-making behavior, and the key is to construct the utility function of the decision maker. Specifically, we embed the result fairness preference and reciprocal fairness preference in the utility function of the manufacturer and the retailer. Behavior game model of channel coordination is constructed, in order to forecast the behavior of the manufacturer and the retailer.
Basic Model [31]
The manufacturer is the monopoly enterpriser in the distribution channels upstream, while the retailer is the consumer market monopoly distributor. Manufacturer's marginal price is , wholesale price is , the retailer has no other sales cost except wholesale price, and the retailer provides consumers with retail price . The market demand function = − is a linear function of the retail price , and is the market saturated demand and will be more than the marginal cost ; that is, > > 0, which are the common knowledge between the manufacturer and the retailer. Manufacturer's profit function is = ( − )( − ), and the profit function of the retailer is = ( − )( − ). As a baseline for comparison, we briefly give the distribution channel decision model without considering fairness preference. If the distribution channel is integrated, that is, the manufacturer and the retailer tend to maximize the channel profit and select the optimal retail price, * ∈ Arg max∏ = Arg max ( − ) ( − ) .
(
Equation (1)'s first-order condition is * = ( + )/2, so the total channel profit is ∏ * = ( − ) 2 /4. If the channel members are independent, the manufacturer dominates the distribution channels, and the manufacturer and the retailer choose their wholesale price and retail price to maximize their profits.
The game sequence is as follows. The manufacturer determines the wholesale price. Then the retailer chooses whether or not to accept the contract according to wholesale price. If the retailer does not accept the contract, his profit is 0, and the game is over. If the retailer accepts the contract, then according to the wholesale price given, the retailer determines retail price to maximize profit = ( − )( − ). By using backward, we get that the first-order condition about is * = ( + )/2, * = ( + )/2 is replaced with the manufacturer's profit function, and the profit function is changed as = ( − )( − )/2. Obviously, the optimal wholesale price is * = ( + )/2, and then we put * = ( + )/2 into the retail price * = ( + )/2 to obtain subgame 4 Journal of Applied Mathematics perfect Nash equilibrium (SPNE) and the optimal profit is given as follows:
The Retailer's Utility Function Based on the Result Fairness Preference
In the study of channel decision-making, the traditional assumption was that the manufacturer and the retailer were purely selfish preferences; that is, they only maximize individual income, while they did not pay attention to whether or not the distribution of income and behavior motivation were fair. In recent years, a series of experimental games, such as the ultimatum game, trust game, and gift exchange game, showed that maker had fairness preference in addition to selfinterest preference and was also concerned about whether the distribution of income or behavior motivation was fair. Fairness preference and self-interest preference would affect the behavior of channel members. Fehr and Schmidt [14] proposed a simple linear utility function model, including the fairness preference of individual; this paper uses Fehr and Schmidt's model to construct the retailer's utility function based on fairness preference. For the convenience of research, this paper only studies the retailer who focuses on fairness preference. Therefore, the utility function of the retailer is
In equality (3), and are the manufacturer and the retailer's profits without considering fairness preference.
The following illustrates the significance of (3). The retailer's utility is composed of three parts: the first part is their profits, the second part max( − , 0) is the envy disutility and ( > 0) is envy coefficient, and the third part max( − , 0) is the sympathy disutility and is the sympathy coefficient. In practice, the profits of channel members will not have equal distribution; for example, different channel members may invest differently; thus, the profit of channel members is to be different correspondingly, so we add arbitrary coefficient (0 ≤ ≤ 1) to the manufacturer's profit. Further, in equality (3), max( − , 0) and max( − , 0) have only one, regarding , and the existing researches only show that the retailer pays less attention to the manufacturer's income but does not care more about their gains outstripping the manufacturer [14, 37, 38] . The experimental results from prior researches [13, 14] also show that, in general, the retailer's enthusiasm is very small when the manufacturer's income is less than the retailer's. This paper uses hypothesis = 0 [27, 39] . Therefore, (3) is reduced to
In order to facilitate expression, we introduce the guidance function sgn(⋅) in the two utility functions, respectively,
Then the formula (4) is changed as follows:
Channel Pricing Model Based on the Retailer Having Result Fairness Preference
Under the manufacturer's dominance over the channel, the retailer's profits are less than the manufacturer's (
). So will the retailer think over whether to be treated fairly? In this case, we assume that the retailer has the result fairness preference thinking. Then, in this section, we study channel members' pricing under the retailer having result fairness preference, so the profit functions of the manufacturer and the retailer are as follows; in this paper, the profit is equal in value to utility, such as the manufacturer's profit; we sometimes referred to as the utility, indiscriminate treatment
And the first-order conditions of (8) on the retail price are
Thus, the solution is
, and (7) can be written as follows:
The first-order conditions of (10) about are
The wholesale price is replaced with the retail price, and the retail price is * = (3 + )/4. 
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, sgn (⋅) = 0,
Channel Pricing Model Based on Reciprocity Fairness Preference
Since Section 5 focuses on the result fairness preference, this section will continue to study the second kind of fairness preference model in which the channel members' intention must be equal and fair. Under this circumstance, we assume that both sides of the channel have Rabin's "reciprocity" behavior [12] . The natural idea for the manufacturer is how to design his or her wholesale price in order to stimulate the retailer to actively reduce the retail price of the products to improve the product sales. In this model, a question is how to characterize the reciprocity between the manufacturer and the retailer in the model. Rabin [12] had proposed a mutual method to solve this problem.
According to actual channel, we decide to apply another method to describe different situations.
Firstly, we assume that the manufacturer knows that the retailer is bounded rationality and shows a "reciprocity"; when the manufacturer sacrifices their own interests to give the retailer more benefits, the retailer is willing to return his own interests to the manufacturer. Specifically, the manufacturer can reduce the wholesale price for the retailer. In this way, the manufacturer decides to give up a portion of the profits to the retailer. In return, the retailer will reduce the retail price appropriately.
Based on this theory, we can assume that the wholesale's price without considering the reciprocity is * ; see Section 3. If the manufacturer reduces the part on the wholesale price * , the wholesale price after decreasing is * − 0 . Supposing that the retailer's "reciprocity" reaction is to reduce the retail price, so the retailer chooses the optimal retail price under the manufacturer's wholesale price * − 0 , so = ( − * + 0 )( − ), on account of * = ( + )/2, and then = ( − ( + )/2 + 0 )( − ). The first-order condition for the retail price is̃ * = (3 + )/4 − ( 0 /2). We can see that the retail price is reduced, so the profit functions of the manufacturer and the retailer arẽ
As a result, there comes out a Proposition 2.
Proposition 2. If channel members have the reciprocal fairness preference, the subgame perfect Nash equilibrium (SPNE) and the optimal profits are
* = + 2 ,̃ * = 3 + 4 − 0 2 , * = 1 2 [ ( − ) 2 4 − ( 0 ) 2 ] , * = ( − 4 + 0 2 ) 2 , * Total = ( − ) 2 4 + [2 0 − ( − )] 2 16 .(13)
Static Comparative Analysis of Channel Pricing Decision
Under the four models we mentioned before, simple model of channel coordination, manufacturer leading channel pricing model, channel pricing model based on result fairness preference, and channel pricing model based on reciprocity fairness preference, we should consider the following.
(1) How to change wholesale price that the manufacturer gives the retailer's? (2) How to decide retail price? (3) How to change the manufacturer's profit (utility)? (4) How to adjust the retailer's profit (utility)? (5) Compared with the general model, whether is it a Pareto improvement after introducing fairness preference? (6) How does the fairness preference coefficient (or mutual price) affect the profit (utility) of the manufacturer, the retailer's profit (utility), and the total channel profit (utility)?
The following conclusions are to answer the 6 questions.
Conclusion 1.
In three cases (the manufacturer leading channel, channel pricing model based on result fairness preference, and channel pricing model based on reciprocity fairness preference), the wholesale price that the manufacturer gives the retailer satisfies the following relations:
(1) when ( − ) /2(1 + + ) ≤ 0 , it holds that̃ * ≤ * ≤ * ;
(2) when ( − ) /2(1 + + ) ≥ 0 , it holds that * ≤ * ≤ * .
Proof. By Propositions 1 and 2 and Section 3, * = 3 + 4 ,
Obviouslỹ * ≤ 0 , we need to compare the relationship between * and * . Because sgn(⋅)'s value either is 0 or 1, when sgn(⋅) = 0, it holds that * = ( + )/2, when sgn(⋅) = 1, 
Conclusion 1's (1) shows that if the manufacturer's reciprocity price to the retailer
0 is greater than a certain condition, the reciprocal fair wholesale price is the lowest. Conclusion 1's (2) shows that if the manufacturer gives reciprocity price to the retailer less than a certain condition, the result fair wholesale price is the lowest.
Conclusion 2.
In four cases (channel coordination, the manufacturer dominant channel, channel pricing model based on result fairness preference, and channel pricing model based on reciprocity fairness preference), the optimal retail price satisfies the following relations:
(1) when 0 ≤ ( − )/2, it holds that * ≤̃ * ≤ * = * ; (2) when 0 ≥ ( − )/2, it holds that̃ * ≤ * ≤ * = * . Practical significance of Conclusion 2 is very obvious, when the manufacturer dominates channels based on result fairness preference and the retailer does not return "good" to the manufacturer and not reduce his or her retail price. But when applying the channel pricing model based on reciprocity fairness preference, if the manufacturer reduces wholesale price to the retailer reciprocity, the retailer reduces retail prices to return the manufacturer. Further, the size relation of the channel integration's retail price and reciprocal retail price needs to satisfy the mutual degree of the manufacturer to the retailer; if 0 ≥ ( − )/2, then the retail price is minimal. If the reciprocal degree is smaller ( 0 ≤ ( − )/2), then the retail price will be greater than the coordination price.
Proof. By Propositions 1 and 2 and Section

Conclusion 3.
Based on result fairness preference and reciprocity fairness preference, the manufacturer's optimal utility (profit) satisfies the following relations: + ) ), then the manufacturer would rather choose the fairness; that is to say, if the manufacturer gives the retailer too much reciprocity, it is good to himself. Only when the reciprocity level of the manufacturer satisfies the certain range (0 ≤ 0 ≤ ( − )/2√ /(1 + + )) can it find out the process benefit.
Proof. Because of
* = { { { { { { { ( − ) 2 8 , sgn (⋅) = 0, ( − ) 2 (1 + ) 8 (1 + + ) , sgn (⋅) = 1, * = ( − ) 2 8 − ( 0 ) 2 2 , * = ( − ) 2 8 ,(15)
Conclusion 4.
Based on result fairness preference and reciprocity fairness preference, the retailer's optimal utility (profit) satisfies the following relations:
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,
, when the retailer has fairness preference,
Part (1) of Conclusion 4 shows that retailer's gains increase by fairness preference. And the manufacturer needs to transfer a portion of the profits to the retailer, because the retailer is pursuing justice. Part (3) of Conclusion 4 shows that the retailer will pursue reciprocity fairness only when the manufacturer is willing to give the retailer reciprocity wholesale price which satisfis certain conditions.
Conclusion 5.
In four cases (channel coordination, the manufacturer dominant channels, based on result fairness preference and based on reciprocity fairness preference), channel utility (profit) satisfies the following relations.
(1) Total profit channel (utility) with the retailer pursuing reciprocity fairness preference is not less than the total profit (utility) of the channel coordination (integration), that is,̃ * Total ≥ ∏ * .
(2) When (3 + √9 2 + 4(1 + ))/2(1 + ) ≤ ≤ 1 or 
16
(1) So the retailer pursues reciprocal fairness, and results are that total profit (utility) is not less than the channel coordination (integration) of the total profit (utility); that is,̃ * Total ≤ ∏ * .
(4) * Total 's second expression is not less than zero; whilẽ * Total 's second is greater than zero, so When considering the result fairness preference, as long as the proportion coefficient satisfies certain conditions, the total channel utility is over the general channel utility. When considering fairness preference (whether result fairness preference or reciprocal fairness preference), channel total utility can all reach the level of channel coordination, and both sides' utility gets a Pareto improvement; thus fairness preference is important.
Next, we continue to discuss the influence of model parameters on the manufacturer, the retailer, and channel utility. From Proposition 1, we can get the following.
When considering result fairness preference, that is, sgn(⋅) = 1, so * / < 0, * / = − ( − ) 2 /8(1 + + ) < 0. This shows that the higher is detrimental to the manufacturer, because the greater the value of is, the more the retailer focuses on manufacture's income. And the larger fairness preference coefficient also means more detrimental to the manufacturer, because the larger fairness preference coefficient means that the retailer pays more attention to equity issues. In order to maintain the channel coordination, the manufacturer shares a portion of the profits to the retailer.
Then, we take a look at the change of the retailer's benefits. Obviously, it is more favorable to the retailer if they pay more attention to fairness, and we can also tell that it is an increasing function for fairness preference coefficient from * . This is also the power of the retailer to pursue fairness preference. Further, we consider the total channel profit; * 
Conclusion 6.
When considering result fairness preference, it is more detrimental to the manufacturer if the retailer focuses more on manufacture's income (the higher ). And it is also more detrimental to the manufacturer, if the retailer pays more attention to the fairness preference (larger preference coefficient). In order to maintain the channel coordination, the manufacturer will transfer a portion of the income to the retailer. Further, if the retailer is more generous, not comparing with the manufacturer, then it will improve channel coordination. Instead, the retailer's jealousy will result in reduction of channel coordination.
large reciprocity wholesale price ( 0 ) is detrimental to the manufacturer, but it will increase the retailer's utility (profit) and will also increase the total channel utility (profit). And here comes Conclusion 7.
Conclusion 7.
Considering reciprocity fairness preference, large reciprocity wholesale price is detrimental to the manufacturer, but it will increase the retailer's utility (profit) and can also increase the total channel utility (profit).
Further Forecasting and Analysis of Channel Pricing Based on Reciprocity Fairness Preference
Conclusion 7 shows that considering that reciprocity fairness preference is detrimental to the manufacturer, if the manufacturer's utility (profit) can be guaranteed not less than the general channel utility (profit), then, can the retailer's utility (profit) and the total channel utility (profit) be improved? So the problem is actually the conditional extremism problem:
st :
The extreme value problem (20) is the manufacturer's optimization selection, (21) is the choice of the retailer's optimal, and (22) is the basic condition for the profits of the manufacturer requirements. Proposition 3 can be obtained by the model above. 
Proof. Extremism problem of deformation is
Equation (25) is taken into (24) and (26), and extremism problem becomes the following:
The K-T condition is 
to meet the requirements [ +(
Then three K-T points are * 
So, * = ( + + 0 )/2 is the maximum value, and the maximum value iŝ=
The wholesale pricê * = * − 0 = ( − 0 + )/2, so Proposition 3 is proved.
Conclusion 8.
The manufacturer and the retailer have the reciprocal fairness preference; if the manufacturer lowers the part of wholesale prices (reciprocal price 0 ) to the retailer, the retailer will reduce the retail price as a return to the manufacturer. Thereby, it will improve the manufacturer's utility (profit), the retailer's utility (profit), and the total channel utility (profit) and will further improve the channel total utility (profit).
Proof. By Section 3 and Proposition 3, 
Conclusion 8 is especially meaningful. If the manufacturer is required to obtain utility (profit) not less than general utility (profit) and reduces the wholesale prices moderately to show friendship to the retailer, then the retailer will reduce retail prices as a return to the manufacturer and lowers retail price and thus increases demand. Results are increasing both utilities (profits), also increasing the total channel utility (profit). That is to say, the manufacturer can achieve channel coordination simply by setting wholesale prices, which is obviously better than complex channel coordination mechanisms. This conclusion is consistent with Xing et al. [19] , but the results of Xing et al. [19] are based on result fairness preference.
Proposition 2 and Conclusion 8 illustrate that reciprocity plays an important role. The manufacturer first determines the wholesale price; then the retailer decides the retail price based on the price set by the manufacturer. Retail price is an increasing function of the manufacturer's reciprocity price 0 . That is to say, if a manufacturer is more reciprocal to the retailer, then the retailer will also give more benefits to a manufacturer. So we easily get good degree of the retailer to the manufacturer return which is Δ = * −̂ * = 0 /4. So good faith degree Δ of the retailer return to the manufacturer is an increasing function of reciprocal price 0 . This further explains the principle of reciprocity fairness preference.
Concluding Remarks
In the paper, channel coordination is studied based on fairness preference theory of behavioral economics. We use the new forecasting method, behavior game method. First, we establish a general channel decision model, which is used as a benchmark model for comparison. Then, two channel pricing models are built based on either result fairness preference or reciprocal fairness preference. The model based on reciprocal fairness preference is discussed in detail. Finally, many conclusions were predicted and tested by several behavior game models, which are listed below.
(1) When the manufacturer dominates channels and the channel is based on result fairness preference, the retailer will not reduce retail price. When channels are based on the reciprocal fairness preference and the manufacturer sets lower wholesale prices for the retailer, the retailer may reduce retail prices as a return to the manufacturer. If the reciprocal degree is high, then the retail price will be low. If the reciprocal degree is small, then the retail price will be higher than the coordination price.
(2) If the retailer only considers reciprocal fairness preference, total utility from channel is a Pareto improvement of total utility from the general channel coordination. As long as the reciprocal wholesale price is reduced to the range, the total utility of the manufacturer and the retailer is Pareto improved compared to the case when fairness preference is not introduced to the system.
(3) When the result fairness preference is introduced, the retailer will pay attention to the profits of the manufacturer and will also pay close attention to the justice problem. In order to maintain the channel coordination, the manufacturer must share some profits with the retailer. The more attention the retailer pays to justice, the more benefits the retailer gets. If the retailer is more magnanimous and does not pay too much attention to the manufacturer's profit, channel coordination will be stronger.
(4) When considering reciprocal fairness preference, greater reciprocal wholesale price is detrimental to the manufacturer but will increase the retailer's utility (profit), as well as the total channel utility (profit).
(5) When considering the reciprocal fairness preference, the manufacturer's utility (profit) is not less than utility (profit) of the general channel; if the manufacturer reduces wholesale prices to the retailer, then the retailer may also reduce the retail price, thereby improving the manufacturer's utility (profit), the retailer's utility (profit), and also the total channel utility (profit). Finally, channel total utility (profit) will become larger than the channel utility (profit).
There are also some limitations in this paper. First, this paper only studies the retailer's fairness preference; however, the manufacturer should also have fairness preference. Second, this paper only studies simple two-player game in the channel coordination problem. Third, we analyze the retailer's decision problem based on result fairness preference and reciprocal fairness preference separately, but we did not study them in a unified framework.
